Guggulsterone antagonizes farnesoid X receptor induction of bile salt export pump but activates pregnane X receptor to inhibit cholesterol 7alpha-hydroxylase gene.
Bile acids activate a nuclear receptor, farnesoid X receptor (FXR), that induces bile salt export pump (BSEP) but inhibits cholesterol 7alpha-hydroxylase (CYP7A1) gene transcription in the liver. Guggulsterone, a plant sterol that lowers serum cholesterol, has been shown to antagonize FXR activated genes. Transient transfection assay of a human BSEP/luciferase reporter in HepG2 cells transfected with FXR reveals that guggulsterone strongly antagonizes bile acid induction of the BSEP gene. On the other hand, guggulsterone has no effect on FXR inhibition of the CYP7A1 gene, but strongly inhibits the human CYP7A1 gene by activation of pregnane X receptor (PXR). These results suggest that guggulsterone inhibits bile acid secretion from hepatocytes into bile and activates PXR to inhibit bile acid synthesis in the liver. Reduced conversion of cholesterol and bile acid excretion may lead to an increase of hepatic cholesterol and decrease of intestinal cholesterol absorption, and results in lowering serum cholesterol.